
PLlaayg . 

I1111111111111 Ill lllIIlllll11111 llllll~~ullll~lllllllullll Hllllll II11 
USOO5371720A 

United iStates Patent [19] [II] Patent Number: 5,371,720 

Cuomo [45] Date of Patent: Dec. 6,1994 

[54] OPTICAL FIRER PRESSURE SENSOR FOR 
LIQUID LEVEL MONITORING 

[75] Inventor: 

[73] Assignee: 

Frank W. Cuomo, East Providence, 
R.I. 

The United States of America as 
represented by the Secretary of tbe 
Navy, Washington, D.C. 

199,868 

Feb. 22,1994 

[21] Appl. No.: 

[22] Filed: 

[51] Int. Cl.5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HO4R 23100 
[52] U.S. Cl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 367/149; 367/908; 

73/715; 356/345; 340/619 
[58] Field of Search . . . . . . . . . . . . . . . . 367/149, 908; 356/345, 

356/358; 73/715; 340/614, 618, 619 

1561 References cited 

U.!S. PATENT DOCUMENTS 

4,599,711 ' 7/1986 Cuomo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 367/141 
4,745,293 i 5/1988 Christensen . . . . . . . . . . . . . . . . . . . . . . . . . 250/577 
5,072,617 12/1991 Weiss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73/299 

5,247,490 9/1993 Goepel et al. . . . . . . . . . . . . . . . . . . . . . . 367/149 

5,257,090 lo/1993 Meinzer et al. . . . . . . . . . . . . . . . . . . . . . 356/358 

Primary Examiner-l. Woodrow Eldred 
Attoney, Agent, or Firm-Michael J. McGowan; 
Prithvi C. Lall; Michael F. Oglo 

[571 ARSTRACZT 

An apparatus for continuously monitoring changes in a 
liquid level in accordance with a differential pressure is 
provided. A sensor body immersed in the liquid sup- 
ports two thin-filmed metallic diaphragms that are inde- 
pendently, axially responsive to pressure of the liquid. 
Each diaphragm has a different modulus of elasticity. 
Two fiber optic pressure sensors are mounted within an 
air space encased by the sensor body in combination 
with the two diaphragms. Each of the two fiber optic 
pressure sensors detects the axial response of one of the 
two diaphragms. The displacement difference between 
the two diaphragms is an indication of differential pres- 
sure related to the liquid level. 

12 Claims, 3 Drawing Sheets 

52 


